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Particle Identification Two Particle Correlations
The data set used 1s Vs, =200GeV Au+Au central events in  k* — the magnitude of the three-momentum of either

Run 10. A total of 230 million events have been analyzed. The
two main detectors for particle identification are the Time-
Projection Chamber and the Time-Of-Flight Detector.

Abstract

Hydrogen-like muonic atoms are Coulomb bound states of a
muon and a hadron. In ultrarelativistic heavy-ion collisions, due
to the high particle multiplicities, a produced muon can be
directly bound to a charged hadron, and form an atom. Among
these atoms, the antimatter muonic hydrogen and the K—u atom
have been predicted but not yet been discovered. With muon
1dentification at low transverse momentum from the Time-of-
Flight detector, STAR provides a great opportunity to search for

particle in the pair rest frame.

* C(k*) — the ratio of the k™ distribution constructed from
particles from the same events to that from particles
from mixed events

Correlation functions show the existence of Coulomb

forcel® which is required by atom formation.

Low transverse momentum muons are identified by first
applying a tight TPC cut, -3<n6 g4, muon)<-0-3, and then
applying the TOF cut. The purity of the muon sample used
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To form atoms, two particles from the same atom must be R}
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Mixed-Event (ME) Method and Like-Sign (LS) Method.

Pion-muon atoms have been observed in K, decay at . .
: Y The LS background 1s then corrected for acceptance difference
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formed at the collision point,
disassociated by beam pipe
(1onization).
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The mvariant mass distributions of K-u pairs show peaks at the Summary

Atom formation occurs well after freeze-out through particle expected position (0 net mass).

. y S e We have observed two possible signatures of
coalescence. It 1s only sensitive to the particle distributions at
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